Since then, several additional families have been described. Its clinical and histologic features are similar to those of MCKD type 2. In most but not all families with FJHN, genetic studies have revealed mutations in the UMOD gene. Patients with FJHN who do not have UMOD mutations still show decreased THP excretion in urine, which suggests involvement of a protein involved in THP processing (19) . A consensus is emerging in the literature that FJHN and MCKD type 2 are the same disease (20, 21) .
THP is urine's most abundant protein (12) (13) (14) (15) . It is synthesized exclusively and abundantly in the thick ascending limb of the loop of Henle. Its biologic function remains somewhat unclear more than a century after its first description in 1895 (22) . THP contains the most varied array of glycans of any human glycoprotein, which suggests a capacity for adhesion to a variety of ligands (23) . Indeed, THP has been shown to bind cells, crystals, ions, immunoglobulins, myeloma proteins, and cytokines (24) . UMOD gene knockout mice show difficulty in clearing bacteria from the urinary bladder (25, 26) and have a tendency to form calcium oxalate stones under experimental hyperoxaluria (27) . It has been hypothesized that THP may serve a physiologic role in the binding and excretion of a variety of potentially injurious products from the tubular fluid (24) .
THP gene knockout mice, however, do not develop hyperuricemia (28) or histologic changes attributed to FJHN/MCKD (29) . Patients with FJHN/MCKD have not been reported to exhibit increased tendency for urinary tract infections (30) . It appears that total absence of THP increases susceptibility to urinary tract infections, whereas mutant THP causes FJHN/ MCKD.
Investigators have begun to address how the mutant THP may lead to the changes of FJHN/MCKD. Renal histology from patients with FJHN shows patchy aggregation of THP in renal tubules (31, 32) . Electron microscopic examination shows accumulation of THP in the endoplasmic reticulum of these kidneys (19) . Several studies have demonstrated reduced levels of THP in the urine of patients with FJHN/MCKD (19, 31, 33) .
In the study by Jennings et al. reported in this issue of JASN (1), the authors report that urinary THP levels were reduced in 5 patients with FJHN and serum THP levels were increased in 3 out of 4 patients. The authors also expressed wild-type and mutant UMOD cDNA constructs in polarized monolayers of cultured kidney cell and found that both wild-type and mutant UMOD proteins were secreted more on the apical than the basolateral side of the monolayers. The apical secretion of the mutant UMOD was reduced, whereas the basal secretion was unaffected. The authors suggest that the mutant THP in kidneys of patients with FJHN might elicit an immune response to THP, which results in tubular injury and interstitial fibrosis. It is therefore interesting that in vitro studies have demonstrated the capacity of THP to activate lymphocytes (34), neutrophils (35) , and antigen-presenting dendritic cells (36) . Intravenous injection of THP has been shown to cause tubulointerstitial nephritis in experimental animals (37, 38) , and human renal biopsy studies have shown interstitial deposits of THP in tubulointerstitial diseases (39) .
Future studies should not only define the pathogenesis of the uncommon but important condition of FJHN, but should also illuminate a new paradigm of renal injury that may apply to other diseases as well.
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